Brown adipose tissue and lipid metabolism: New strategies for identification of activators and biomarkers with clinical potential.
Development of therapeutic agents directed towards increasing brown adipose tissue (BAT) energy expenditure to combat obesity and its comorbidities is currently an area of intense research. Both preclinical and clinical studies have suggested a potentially significant role for BAT in regulating whole body energy expenditure as well as glucose and lipid metabolism. Lipids, particularly long chain fatty acids (LCFAs), are recognized as integral substrates in mediating the primary heat-producing functions of BAT, and to date thought to be principally sourced from stored intracellular lipid droplets. While this prior understanding is not disputed, recent evidence has demonstrated the importance of lipids derived from the circulation, including those from dietary sources and from tissue lipolysis, especially white adipose tissue lipolysis. Moreover, recent studies have shed further light on a potential role for BAT as an autocrine, paracrine and endocrine organ, with lipids as key signaling molecules. Advances in metabolomics have enabled high-resolution exploration of biomolecules that may be associated with various physiological processes and potentially pathological states. Such approaches have led to several novel lipid species recently being associated with BAT function and dysfunction. Further exploration of the circulating lipidome will likely reveal additional novel BAT biomarkers that can inform development of BAT-directed therapies. This review will address current progress and new strategies to identify and characterize BAT-associated lipids which may represent both novel activators and/or activity biomarkers with both research and clinical utility.